Summary, --Geometric quaatizaVion is applied to obtain quantization of the nonisotropic harmonic oscillator by using an auxiliary globally defined function which differs, in general, from the Hamiltonian, but reduces in the isotropie case to a constant multiple of the Hamiltonian. The difficulties encotmtered in studying the corresponding orbit spaces are also discussed and the generalized structure o~ V-manifolds necessary for their study is indicated.
-Introduction.
Foundations of the theory of geometric quantization were laid down independently by K0STA~T (x-5) and SO~AV (~-9) in the early 70s. Its origin may be traced to two distinct developments in mathematics. One was the development of the orbit method in the theory of group representations by K_m~Lov (~o) and the other was the formulation of classical mechanics in the setting of symplectic geometry. In Kirillov's work symplectic manifolds arise naturally as the orbits of the Lie group under its coadjoint action on the dual of its Lie algebra. ])[ethods of geometric quantization have been a.pplied with great success to the theory of representation of Lie groups (see, for example, (1~-13)). However, its usefulness in applicalions to quantum theory has been rather limited.
One of the principal aims of geometric quantization is to obtain an intrinsic geometric description of the relation between quantum systems and the corresponding classical systems. This program is, in general, called the Dirac program. It is well known that canonical quantization does not succeed in this respect (14) , although it remains a powerful tool fGr the study of many important quantum systems. At the present stage cf development~ the theory of geometric quantization is far from achieving this objective~ but it has led to the clarification of the role of classical systems and their quantizations.
One of the problems in geometric quantization is the lack of examples in which the corresponding physica.1 systems are well understood. The geometric quantization of the isotropic harmonic oscillator and the hydrogen atom (or Kepler problem) is well known and seems to give results in agreement with those of canonical quantization. For the nonisotropic harmonic oscillator the canonical quantization can be applied to yield a complete set of eigenvalues of the energy operator, but the corresponding description has been unavailable in geometric quantization. The purpose of this paper is to provide such a description. The method we use is a modification of the method used by SD~S (15) for the isotropic harmonic oscillator. The main difficulty in the nonisotropic case is that the vector field generated by the Hamiltonian does not belong to the chosen polarization and, therefore~ cannot be quantized directly. We find that there exists n globally defined function which generates the vector field belonging to the chosen polarization and which reduces to the ttamiltonian function in the isotropie case. The quantization of this function provides the way for quantization of the Hamiltonian. The resulting eigenvalues agree with the corresponding expressions from canonical quantization.
In sect. 2 we give a brief outline of geometric quantization in the form suitable for our needs. In particular~ we discuss the BKS (Blattner~ Kostant~ 
